Toluene is known to be the most popular solvent for industrial use,1,2) and attention has been paid on the possibility of biological monitoring of toluene exposure by urinalysis for metabolites such as hippuric acid and o-creso1.3-5) In a previous study6) on possible ethnic difference in toluene metabolism, it was disclosed that Chinese toluene workers excrete less hippuric acid in urine than their counterpart Japanese workers while o-cresol excretion is essentially comparable, and that the ratio of o-cresol over hippuric acid is highest among Turkish workers followed by Chinese and lowest among Japanese. It was thought interesting then to study toluene metabolism in Korean population who live geographically in the area located between. Chinese Continent and Japanese Islands.
O. INOUE, et al. Fig. 1 . Relation between time-weighted average concentration of toluence in breath zone air and metabolite concentration in late afternoon urine. Points indicate individual values. Lines and curves are calculated regression line (the line in the middle), 95% confidence ranges of sample means (the curves) and 95% confidence ranges of the individual samples (the outmost lines). Nonexposed values are not depicted to avoid congestion on the vertical axis so that the intercept on the axis is clearly seen. obtained were comparable to those in the previous studies.6 '9) For regression analyses, the results from the toluene workers and the control workers were combined.
The scatter diagrams of urinary metabolite concentrations against toluene exposure levels are depicted in Fig. 1 . It is evident that there was a statistically significant (P<0.01 for all the cases) linear relationship between the toluene concentrations in breath zone air and the concentrations of the two urinary metabolites of hippuric acid and o-cresol with or without correction for urine density. The 95 % confidence range of the regression line was also narrow in all the cases examined. The two parameters of the regression line, the slope and the intercept on the vertical axis (the constant in the regression line), and the correlation coefficients are given in Table 1 . The results of the similar studies in Japanese and Chinese female workers6,9) are referred for comparison.
Multiple regression analysis among the three ethnic groups of Korean, Japanese and Chinese workers disclosed that the regressions for hippuric acid were significantly (P<0.01) different from each other among the three groups, whereas the difference among o-cresol regression lines was significant (P<0.01) in one case (observed values) and of borderline significance in other two (when corrected for specific gravity of urine or creatinine concentration) ( Table 2 ). Further analysis for the comparison between Korean and Japanese workers as well as between Korean and Chinese workers (Table 2 ) revealed that the slope of the hippuric acid regression line for Koreans was significantly (P<0.05) different from that for Japanese in any of the three cases examined, and from that for Chinese in one case (after correction for creatinine).
In the cases of the regression lines for o-cresol, the difference in the slope between Koreans and Japanese was significant (P<0.05) in two cases out of the three. The significant difference (P<0.01) was observed (Table 2) . Thus, it appears likely that the capacity of Korean women to excrete hippuric acid when exposed to toluene will be between that of Japanese and Chinese counterparts as typically shown when the metabolite levels were corrected for creatinine, while the difference may be less remarkable among the three ethnic groups in the capacity to excrete o-cresol. Detection of metabolites even in the urine of the non-exposed is a focus of attention in biological monitoring.6,9) The levels were not negligible also in the urine of the Korean women studied as were the cases of the counterpart Chinese6) and Japanese9) populations.
The results of the analysis of urine from 68 nonexposed Korean women are summarized in Table 3 3) Ikeda M, Ohtsuji H. Significance of urinary hippuric acid excretion as an index of nonexposed female subjects
